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Section 1: Executive Summary 

Overview 

This document is intended to provide partners, utility sponsors, and program designers with an estimate of the 
incremental costs to build, and associated savings from, an ENERGY STAR certified home under Version 3 (Rev. 08) of 
the program in regions that have adopted the 2009 ICC codes (e.g., 2009 IECC, 2009 IRC).  

Methodology 

To complete this analysis, EPA evaluated thirteen typical homes across hot, mixed, and cold climates.  

The architectural characteristics for each home were determined using the U.S. Department of Energyôs Methodology for 
Evaluating Cost-Effectiveness of Residential Energy Code Changes. Exhibit 1 shows the house parameters that were 
modeled consistently across all Climate Zones.  

Exhibit 1: House Parameters Consistent Across Climate Zones 

  

Exhibit 2 shows parameters that were modeled with variations across Climate Zones. In Climate Zones 1 through 6, one 
home in each zone was configured with an electric heat pump and electric water heater, named Configuration A. A 
second home was configured with a gas furnace, electric air conditioner, and gas water heater, named Configuration B. In 
Climate Zone 7, only one home was modeled using Configuration B, based on EPAôs observation that few electrically-
heated homes participate in the program from this region. 

Exhibit 2: House Parameters Varied Across Climate Zones 

 

The energy efficiency features of the baseline homes were aligned with the 2009 IECC prescriptive path, except for the 
window and door performance in Climate Zone 1. In this location, the 2009 IECC requires a window U-factor of 1.2 and 
door R-value of 0.8. This level of performance is worse than what is likely to be available in the marketplace, so the 
improved window and door requirements of Climate Zone 2 were modeled instead. In addition, because no insulation 
installation grade is defined or required by code, all zones were modeled with Grade III insulation installation in walls and 
Grade II insulation installation in ceilings and floors, which reflects EPAôs experience with typical homes built to code.  

The energy efficiency features of the ENERGY STAR certified homes were aligned with the features of the Version 3 
(Rev. 08) ENERGY STAR Reference Design. 

These energy efficiency features of the baseline homes and ENERGY STAR certified homes are summarized in Exhibits 
4 through 16.  

To estimate energy savings, first, the baseline and ENERGY STAR home configurations were modeled in REM/Rate 
v15.1. Energy consumption was determined from the resulting Fuel Summary report.  

Next, two factors were applied to account for ENERGY STAR program requirements not fully credited in the RESNET 
standards and which help ensure that the thermal enclosure system and HVAC system in certified homes perform as 

Parameter Value

Number of Stories Two

Conditioned Floor Area per Floor (ft²) 1,200

Total Conditioned Floor Area (ft²) 2,400

Perimeter (ft) 30 x 40

Ceiling Height (ft) 8.5

Bedrooms 4

Window Area (% of Floor Area) & Distribution 15%, Even

Exterior Door Quantity & Total Area 2 Doors, 42 ft
2

Parameter CZ 1 CZ 2 CZ 3 CZ 4 CZ 5 CZ 6 CZ 7

Foundation Type

Config. A n/a

Config. B

Slab Unconditioned Basement

Space Heating, 

Cooling, & DHW

Electric Air-Source Heat Pump & Electric DHW

                                Gas Furnace, Electric AC, & Gas DHW

Indianapolis

IN

Burlington

VT

Duluth

MN
Location

Miami

FL

Tampa

FL

Fort Worth

TX

St. Louis

MO
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designed. Because these program requirements are not required by the 2009 IECC, the factors were applied to the 
baseline homes, thereby increasing their consumption. 

The first factor reflects increased convective losses because the baseline homes are not required to achieve Grade I 
insulation installation nor, in Climate Zones 4 through 8, alignment of the wall insulation with the interior air barrier. This 
was estimated to increase heating and cooling consumption in the baseline homes by 5%.  

The second factor reflects less efficient operation of the air conditioner and heat pump because the baseline homes are 
not required to be commissioned, per the HVAC Commissioning Checklist. This is estimated to increase the heating 
consumption for homes with electric heat pumps and the cooling consumption for homes with air conditioners or heat 
pumps by 6.9%. 

These two factors were applied multiplicatively to the heating and cooling consumption reported by REM/Rate for the 
baseline homes. The resulting energy consumption for the baseline homes and ENERGY STAR certified homes were 
then converted to purchased energy costs using a national average rate of $0.121 / kWh and $1.116 / therm, as 
referenced from the Energy Information Administrationôs 2014 Annual Energy Outlook. Finally, the purchased energy 
costs for the ENERGY STAR certified homes were subtracted from those of the baseline homes to determine savings. 

The incremental costs of the energy efficiency features for each ENERGY STAR certified home were estimated next. This 
included both the mandatory measures required by the ENERGY STAR inspection checklists, along with the measures 
that were not required by the checklists but used to meet the ENERGY STAR HERS Index target required by the 
program.  

Results & Discussion 

Exhibit 3 summarizes the annual purchased energy costs for each baseline and ENERGY STAR certified home. In 
addition, it summarizes the annual purchased energy savings and the total upgrade cost for each ENERGY STAR 
certified home, and the resulting monthly purchased energy savings, monthly mortgage upgrade cost, and net cash flow. 
The monthly mortgage upgrade cost was calculated assuming a 30-year fixed mortgage with a 5.0% interest rate. 

Exhibit 3: ENERGY STAR v3 Certified Home vs 2009 IECC Home, Illustrative Cost & Savings Summary 

 

Section 2 contains Exhibits 4 through 16, which contain a more detailed breakout of the incremental upgrade costs 
presented for each home in Exhibit 3. While this analysis provides illustrative incremental costs and savings, these values 
will vary for any specific certified home, dependent on variables such as baseline construction practices, geographic 
location, house design, and vendor relationships. For example, builders are likely to experience lower incremental costs 
than stated in this document if they are able to procure equipment or materials below retail rates or if they already build 
above code-minimum requirements. In addition, many partners achieve decreasing costs over time as they gain 
experience and develop more cost-effective strategies to meet the program requirements. Therefore, these estimates are 
only illustrative and are likely to represent the higher end of the cost spectrum.  

Sections 3 through 8 provide a more detailed discussion of the incremental costs and savings associated with each of the 
checklists required by the program. With this analysis, the requirements of the checklists were compared to the 
requirements of the 2009 IECC and 2009 IRC codes, and only requirements above code were accounted for.  
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For example, code requires that HVAC systems be designed in accordance with Manual J, D, and S, or equivalent 
methodologies, so no costs or savings were assumed for meeting these design requirements. In contrast, code does not 
require commissioning of HVAC systems, so both incremental costs and savings were estimated for these requirements.  

In addition, where the ENERGY STAR Certified Homes program requires a Home Energy Rater to verify a code 
requirement, the cost for such verification was included in the incremental costs for the program, because this third-party 
verification is above and beyond the oversight required by code.  

This approach was pursued for two reasons. The first reason is that code is a well-defined baseline from which costs and 
savings can be consistently evaluated. In contrast, standard practice often varies from code-minimum requirements (both 
below-code and above-code) and is therefore difficult to consistently benchmark against. The second reason for this 
approach is that most utility-sponsored programs are not able to claim savings for improvements from below-code to 
code-minimum practices. Therefore, estimating the incremental costs and savings only for the above-code measures of 
the ENERGY STAR v3 program requirements makes the analysis more relevant to utility sponsors and partners that wish 
to improve practices above code.  

Despite the fact that many of the items in the ENERGY STAR Checklists are required by code, EPA believes that their 
inclusion provides significant benefits: code often allows these items to be traded-off for other improvements, while the 
Checklists help ensure that these details are included in every home to consistently deliver a complete thermal enclosure 
system, complete HVAC system, and complete water management system; the ENERGY STAR Checklists consolidate 
critical code-required details in a relatively concise format that improves compliance; the ENERGY STAR Checklists 
provide a consistent set of building-science details from which to educate and train partners; and many of the items on the 
ENERGY STAR Checklists are required to be third-party verified by a Home Energy Rater, whereas most jurisdictions do 
not require such oversight. 

Finally, Section 9 provides additional references to support the assumptions used in the analysis. 
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Section 2: Detailed Incremental Cost Estimates 

Exhibits 4 through 16 contain a more detailed explanation of the incremental upgrade costs presented for each home in 
Exhibit 3. For each home, the costs are divided into seven sections. 

The first section in each exhibit contains the energy efficiency measures that are not required by the ENERGY STAR 
Inspection Checklists, and were used solely to meet the ENERGY STAR HERS Index target.  

The next six sections contain the costs required to comply with, respectively, the Thermal Enclosure System section of the 
Rater Field Checklist (Rater-F), the HVAC System section of Rater-F, the Rater Design Review Checklist (Rater-D), the 
HVAC Design Report (HVAC-D), the HVAC Commissioning Checklist (HVAC-C), and the Water Management System 
Builder Requirements (Builder-W), relative to the 2009 ICC codes. The measures included in these sections represent 
both requirements that improve the HERS Index of the home and those that do not. For example, Grade I insulation 
installation is mandatory in the Rater-F, unless rigid insulation is used, so that cost is grouped with the Rater-F even 
though a builder not participating in the ENERGY STAR program might also select that measure to achieve a better 
HERS Index. In contrast, the Rater-F requires bedroom pressure balancing, which is a mandatory requirement of this 
checklist, but does not impact the HERS Index of the home. 

For each measure, the exhibit lists the 2009 IECC baseline code requirement, the ENERGY STAR Version 3 (Rev. 08) 
requirement, the incremental unit cost, the quantity of units per home, the cost units (e.g., tons, square feet of window 
area, square feet of conditioned floor area), and the total incremental measure cost.  
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